Viral examination is routinely carried out in most routine diagnostic microbiology laboratories. Most often, this comprises the detection of viral antigens and antibodies, and less commonly the isolation of viruses and the detection of viral nucleic acids. However, there are no standards or guidelines available for processing these specimens in routine diagnostic laboratories or for referral to specialist virology centres or units. Clinical Pathology Accreditation (CPA) has defined standards for assessing the quality of service provided by laboratories, but these do not include the scientific and technical aspects of provision of service. The Association of Medical Microbiologists has recently published Standards for Laboratory practice in medical microbiology, which covers scientific and technical aspects of provision of microbiology service, mainly bacteriological examination of specimens in routine diagnostic microbiology laboratories. These guidelines are complementary to the CPA guidelines and aim to ensure a consistent and high quality service. This article presents guidelines for the examination of specimens for the diagnosis of viral infections. irological examination is routinely carried out in most diagnostic microbiology laboratories. Most often this comprises the detection of viral antigens and antibodies, and less commonly the isolation of viruses and the detection of viral nucleic acids. Nowadays, some of these virological investigations are carried out by experienced biomedical staff in routine diagnostic microbiology laboratories. However, some virological diagnostic procedures/tests require expertise that is only available in specialist virology centres or units (including some reference laboratories or academic research units).
Specialist virology centres are directed by clinically qualified, professionally trained, consultant virologists. These specialist centres are accredited for the provision of a comprehensive diagnostic virology service and for training of both clinical and scientific laboratory staff. These specialist centres should preferably be active in research in relevant diagnostic fields and should be able to provide specialist services and expertise relevant to local needs. Smaller units with single handed consultant virologists also exist; both centres and units have recently formed the UK Clinical Virology Network and recommended a strategy for clinical virology in the UK (http:// www.clinical-virology.org).
All virology services, irrespective of site, should provide timely reports of primary screening and, if undertaken, timely confirmatory testing. They should be consultant led and provide 24 hour clinical support for the interpretation of results, patient management, antiviral treatment, virology support for occupational health, and control of infection activity in the local provider unit(s).
PROVISION OF VIROLOGY SERVICE Standard
Virological services should be available in the laboratory itself or by arrangement with another laboratory. An on call service should be provided.
Criteria
N The service should be tailored to the number and type of clinical units served by the hospital. The staff providing the service should be appropriately trained and continually updated. N If the test is not available on site, there should be arrangements with another laboratory, normally a specialist virology centre, for the provision of virological tests and out of hours service. See tests available, appendices A and B.
COLLECTION AND TRANSPORT OF SPECIMENS Standard
The specimens should be collected, transported, and stored in a manner that will guarantee the best possible results within the testing systems available (appendix C). [1] [2] [3] Criteria N The nature of the specimen and timing of its collection should be appropriate, and details of date of collection of the specimen, and relevant clinical data including any antiviral chemotherapy should be documented.
N Swab specimens for viral culture should be transported in appropriate viral transport medium and should comply with local protocols. All samples should be transported safely.
N Specimens for culture should be held at least until the final report has been sent out. These specimens should be stored at 270˚C, except urine for cytomegalovirus, which should be kept at 4˚C.
N Serum (or plasma) should be stored at 220˚C unless nucleic acid detection is required such as for hepatitis C virus (HCV) or human immunodeficiency virus (HIV) viral load, in which case 270˚C is recommended. Antenatal sera from pregnant women should be stored for at least one year. 4 
METHODS FOR VIRAL DIAGNOSIS/SCREENING Standard
The methods used for the detection of viral antigens, nucleic acids, or antibodies should be as sensitive and specific as feasible. 
REPORTING OF RESULTS

Standard
The results should be available to the clinician as appropriate to the clinical needs. Important results should be telephoned. Systems of communication to the user should be timely and helpful. 6 Notification of epidemiologically relevant findings to local and regional public health should be prompt.
Criteria
N Rapid turnaround times for viral serology may be affected by financial constraints because of the need to ensure appropriate batch sizes. Cost benefit should be taken into account and documented in a locally agreed protocol.
N Emergency (or urgent) specimens: these should be tested immediately and the first results should be available in two to three hours.
N Priority specimens: these should be tested on the same day as receipt of the specimen and results should usually be available in 24-36 hours (for example, immunity to varicella). N Routine specimens: these are processed according to set laboratory protocols in which the frequency of testing should be clearly documented.
N By automating methods, the need for processing specimens in a batch is reduced and allows for more flexibility and improved turnaround times.
N Infrequent requests should be referred to laboratories that perform such tests more often to ensure a more rapid and cost effective service.
N Urgent and clinically relevant results should be communicated within the same working day, preferably by telephone, in accordance with local protocol.
N Epidemiologically significant results should be reported to local consultant in communicable disease control/consultant in public health medicine and to Communicable Disease Surveillance Centre/Scottish Centre for Infection and Environmental Health in a timely manner.
STORAGE OF SPECIMENS AND DATA
Standard
The rules regarding storage of data or specimens should be clearly documented in a written protocol. 4 7 8 Criteria N Department of Health recommendations for personal health records HC(89)20 and HSG(94)11 require the storage of information in patient notes until their 25th birthday for children and for a period of eight years for adults. Maternity records should be retained for 25 years.
N Because it is impracticable for laboratories to store even some of the results for 25 years, there should be provision to ensure that the reports reach the patient's notes. N Whether on paper or electronically transferred, all requests, reports, and test performance results should be stored for as long as space permits, but at least for the period when the specimen is retrievable.
N For medicolegal reasons, certain records, such as antenatal, HIV, occupational health (sharps exposure related), organ, cell, and tissue donors, and post rape cases, should be kept for at least 10 years. Such specimens should be stored for a minimum of two years, with longer storage for some, as specified in the Royal College of Pathologists' guidelines (1999). 4 N A protocol should exist for sending out written reports of results and the receipt of specimens received for storage.
NON-VIRAL SEROLOGY Introduction
Serological tests are available for non-viral infections such as toxoplasmosis, syphilis, brucellosis, Lyme disease, and leptospirosis, in addition to other infections such as atypical pneumonia caused by mycoplasma and Legionella spp. Some tropical diseases and fungal infections may be diagnosed by serology. These tests are undertaken either as screening tests or have a diagnostic relevance, where isolation of the pathogen is difficult or not routinely undertaken. The value of such tests is limited by the specificity and reproducibility of the currently available testing systems.
Paired sera usually taken seven to 10 days apart are recommended for diagnosis, although a single sample is acceptable for screening purposes. Thus, for diagnostic purposes, the results are usually retrospective, but where a fourfold or greater rise in titre is noted between the acute and convalescent samples these have a confirmatory value. Viral specific IgM antibody may be detected in some infections, providing a diagnosis for recent primary infection with EBV or hepatitis A, for instance.
See appendix D for diagnostic and screening tests available.
COLLECTION OF SPECIMENS Standard
Diagnostic serological tests should be performed on paired sera taken seven to 10 days apart. Provision should be made for screening of antenatal patients for syphilis, in addition to rubella, HBV, and HIV, or in accordance with local protocol.
Criteria
N An acute serum sample should be collected when the patient first presents clinically, ideally at the same time as taking a blood culture. A convalescent serum sample should be collected seven to 10 days later.
N In exceptional circumstances, the second (convalescent)
sample may be collected sooner, after discussion with the consultant medical microbiologist or deputy.
N A single sample may be processed after consultation with the consultant medical microbiologist or deputy.
N The request form should contain clinically relevant information, with dates of onset of the disease or date of exposure to the infectious agent.
PROCESSING OF SPECIMENS FOR SEROLOGICAL EXAMINATION Standard
The test process should be specific, accurate, and reproducible and should be validated by a recognised method. The clinical relevance of the results should be confirmed before issuing a final report. N Safety issues must always be taken into account when handling microbiology specimens or cultures. Universal precautions should be observed.
SCREENING TESTS Standard
Screening tests require a single serum sample to be tested with a validated method that is specific and reproducible. It is strongly recommended that clinically relevant results should be confirmed before issuing a final report.
Criteria N Screening of antenatal patients requires a large number of specimens to be processed. The method should be specific and reproducible because low level non-specific reactions may be encountered with some assays in antenatal sera. N The report should be clearly laid out and readily understood by the clinical staff.
INTERPRETATION OF RESULTS
Standard
Serological tests that are of dubious clinical importance should not be performed without consultation with the consultant medical microbiologist. Advice on appropriate testing should be available and the local protocols should contain a list of screening and diagnostic tests performed.
Criteria N The relevance of requests for certain serological tests requires careful evaluation and this should be done by the consultant medical microbiologist or deputy.
N The laboratory should have protocols that document the serological tests for screening, diagnosis, and confirmation. The local protocol should state turnaround times for all reports.
N The consultant medical microbiologist should be involved in drawing up protocols for laboratory tests with the clinicians.
APPENDIX A
Microbiology laboratories providing routine diagnostic service could undertake the following virological tests. 
